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DOCKET NO.: PHOE-0061 PATENT 

Application No.: 09/921,380 

Office Action Dated: October 29, 2003 

REMARKS/ARGUMENTS 

Claims 1 to 12, 21 to 25, 31 to 37, and 39 to 43 are pending in the application. No 
claims have been amended, canceled, or added herein. Applicants respectfully request 
reconsideration of the rejections of record in view of the following remarks. 

Alleged Obviousness 

A. Claims 1 to 7, 9 to 12, 21 to 25, 31 to 37, and 39 to 43 have been rejected 

under 35 U.S.C. § 103(a) as allegedly obvious over U.S. Patent No. 4,460,683 (hereinafter 
"the Gloger patent") in view of either U.S. Patent No. 4,179,337 (hereinafter "the Davis 
patent") or Zapilsky, et al 9 Topics in Applied Chemistry, 347-370 (1992) (hereinafter "the 
Zapilsky reference"). Applicants respectfully traverse the rejection because the present 
specification demonstrates that conjugating uricase to polyethylene glycol of the molecular 
weight range recited in the claims leads to unexpected and superior results relative to the 
molecular weight ranges described in the cited references. M.P.E.P. § 2144.05. 

Applicants respectfully submit that conjugating uricase to polyethylene glycol of a 
molecular weight of 12,000 to 30,000 would not have been obvious to those of ordinary skill 
in the art at the time the invention was made because the cited references fail to teach or 
suggest the unexpected advantages of doing so. Applicants have surprisingly discovered that 
conjugating uricase to polyethylene glycol of a weight average molecular weight of 20,000 
dramatically increases the circulating half-life of the conjugate relative to that of uricase 
conjugated to polyethylene glycol of a weight average molecular weight of 5,000. For 
example, Table 1 of Example 6 provides data demonstrating that the circulating half-life of 
uricase-PEG 20,000 was 12-fold longer than that of uricase-PEG 5,000. 
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None of the cited references, when considered alone or in combination, describes or 
suggests the unexpected and surprising advantages of conjugating uricase to polyethylene 
glycol of a molecular weight of 12,000 to 30,000. For example, the Gloger patent merely 
describes uricase from Candida utilis and Aspergillus flavus and fails to describe or suggest 
conjugating the enzyme to polyethylene glycol. 

The Davis patent describes the conjugation of peptides and polypeptides to polymers 
such as polyethylene glycol and polypropylene glycol, and states that preferred polymers are 
500 to 20,000 daltons, and especially preferred polymers are about 750 to 5,000 daltons. 
(See col. 2, Ins. 53 to 58). The experimental examples found in the Davis patent, however, 
only describe conjugation of polypeptides to polyethylene glycol of a molecular weight of 
750 or 2,000. The patent fails to teach or suggest the effects that conjugating polypeptides to 
polyethylene glycol of molecular weight higher than 2,000 would have, much less describe 
any advantages of doing so. 

The Zapilsky reference states that polyethylene glycol useful for conjugation to 
peptides and proteins has a molecular weight of 2,000 to 20,000, and the reference surveys 
prior publications in which the conjugation of polyethylene glycol to various polypeptides 
was described. (See page 348 and Table 1). One of the prior publications describes 
experiments in which a polypeptide was conjugated to polyethylene glycol of a molecular 
weight of 8,000; over 38 of the prior publications describe experiments in which polypeptides 
were conjugated to polyethylene glycol of a molecular weight of 5,000. Four of the prior 
publications describe experiments in which polypeptides were conjugated to polyethylene 
glycol of a molecular weight of 4,500; one of the prior publications describes experiments in 
which a polypeptide was conjugated to polyethylene glycol of a molecular weight of 4,000; 
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three of the prior publications describe experiments in which polypeptides were conjugated to 
polyethylene glycol of a molecular weight of 2,000; three of the prior publications describe 
experiments in which polypeptides were conjugated to polyethylene glycol of a molecular 
weight of 1,900; two of the prior publications describe experiments in which polypeptides 
were conjugated to polyethylene glycol of a molecular weight of 750; and one of the prior 
publications describes experiments in which a polypeptide was conjugated to polyethylene 
glycol of a molecular weight of 750. 

Thus, of all the prior publications surveyed in the Zapilsky reference, only one 
describes experiments in which a polypeptide was conjugated to polyethylene glycol of a 
molecular weight of 12,000 to 30,000. Specifically, one reference describes the conjugation 
of alkaline phosphatase to polyethylene glycol of a molecular weight of 1,900; 4,000; 5,000; 
8,000; or 20,000. The commentary describing the results of the experiments states that 
"[modification [of alkaline phosphatase] with higher molecular weight mPEG gave more 
deactivation than did modification with the lower molecular weight mPEG." (See the 
Zapilsky reference page 360, attached as Appendix A in which the quoted portion of Table 1 
is highlighted). The Zapilsky reference thus fails to teach or suggest any advantages of 
conjugating polypeptides to polyethylene glycol of a molecular weight of 12,000 to 30,000, 
and, in fact, describes a disadvantage associated with conjugation of alkaline phosphatase to 
polyethylene glycol falling within this weight range. 

None of the cited references, therefore, when considered alone or in combination, 
describe a single advantage of conjugating a polypeptide to polyethylene glycol of a 
molecular weight of 12,000 to 30,000 as compared to polyethylene glycol of a molecular 
weight less than 12,000. Doing so would thus not have been obvious to those of ordinary 
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skill in the art at the time the invention was made. Applicants accordingly, respectfully 
request withdrawal of the rejection. 

B. Claims 1 to 5, 8 to 12, 21 to 25, 31 to 37, and 39 to 43 have been rejected 
under 35 U.S.C. § 103(a) as allegedly obvious over Chua, C, et al. 9 Annals of Internal 
Medicine 109:1 14-1 17 (1988) (hereinafter "the Chua reference") in view of either the Davis 
patent or the Zapilsky reference. Applicants respectfully traverse the rejection because the 
present specification demonstrates that conjugating uricase to polyethylene glycol of the 
molecular weight range recited in the claims leads to unexpected and superior results relative 
to the molecular weight ranges described in the cited references. M.P.E.P. § 2144.05. 

As discussed above, Applicants have surprisingly discovered that conjugating uricase 
to polyethylene glycol of a weight average molecular weight of 20,000 dramatically increases 
the circulating half-life of the conjugate relative to that of uricase conjugated to polyethylene 
glycol of a weight average molecular weight of 5,000. None of the cited references, when 
considered alone or in combination, describes or suggests the unexpected and surprising 
advantages of conjugating uricase to polyethylene glycol of a molecular weight of 12,000 to 
30,000. 

The Chua reference describes conjugation of uricase from Arthrobacter protoformiae 
to polyethylene glycol of a weight average molecular weight of 5,000. The reference fails to 
teach or suggest the effects that conjugating polypeptides to polyethylene glycol of molecular 
weight higher than 5,000 would have, much less describe any advantages of doing so. The 
teachings of the Davis and Zapilsky references are discussed above. 

None of the cited references, therefore, when considered alone or in combination, 
describe a single advantage of conjugating a polypeptide to polyethylene glycol of a 
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molecular weight of 12,000 to 30,000 as compared to polyethylene glycol of a molecular 
weight less than 12,000. Doing so would thus not have been obvious to those of ordinary 
skill in the art at the time the invention was made. Applicants accordingly, respectfully 
request withdrawal of the rejection. 

Conclusion 

Applicants believe that the foregoing constitutes a complete and full response to the 
Office Action of record. Accordingly, an early and favorable Action is respectfully 
requested. 



Woodcock Washburn LLP 
One Liberty Place - 46th Floor 
Philadelphia PA 19103 
Telephone: (215) 568-3100 
Facsimile: (215)568-3439 





Jane E. Inglese, Ph.D. 
Registration No. 48,444 
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Table J. Chemical and Biological < 



deaminase 
(ADA) 



Alkaline 

phosphatase 







No. of PEGs 


% Native 








Active 


per protein 


enzyme 








PEG 


(% modified 


activity 






Protein 


(MW)" 


amino groups) 


(substrate) 


Excerpts/applications 


Rcf. 



9(40) 



28 



3a 






4 


19(85*) 


76 


7 


14(65') 


51 


1 


19(88) 


33 




14(62) 


67 


3a 


17(79) 


93 




13(61) 


98 


12 


17(77) 


86 




16(73) 


82 


4 


17(78) 


77 




12(56) 


91 




5(23)- 1 8(82) 


66-44 


1 (ml 900) 


1(5)- 19(86) 


97-55 


1(4000) 


9(41)-17(77) 


72 


1(8000) 


9(40)- 16(72) 


70 


1(20000) 


12(54)-18.5(84) 


80 



No reaction between PEG-ADA and the antibodies raised against native ADA. 
PEG-ADA may be suitable for treating human ADA deficiency because of 
long circulating life and the lack of detectable antibody formation in mice. 

PEG-ADA was used successfully for the treatment of two children suffering 
from adenosine deaminase deficiency. Neither toxic effects nor hypersen- 
sitivity' reactions were observed. 

Long circulating half-life and significant retention of enzymatic activity in mice. 
However, no reduction of the immunogenecity was reported. 

Used as a model for evaluation of the activated PEG. 

The reagent 1 caused significant loss of enzymatic activity. Best enzymatic 
activities were obtained in conjugates derived from 3a. 



Modification with higher molecular weight mPEG gave more deactivation than 
did modification with the lower molecular weight mPEG. Modification with 
bi functional PEG gave highly active protein conjugates and there was little 
dependence on molecular weight or degree of modification. 



34 
44 

52 

56 
35 



86 



■5' 



Antigen E 



Arginase 



Asparaginase 
(£. coli) 



1 

l(m2000) 
11 

ll(m2000) 
6 



7 
1 

Km 1900) 

l(m750) 

2 



#(44) 
7/(39) 

5.6'(31) 
7.8'(43) 
8.0<(44) 

55(60)* 



49(53) 

56(61) 
73(79) 

70(76) 

77(84) 

52(57) 



1.0^ 
2.4* 

25* 
17* 
15* 

90 



65 



71 

7(Asn) 
15(ANA) 

14(Asn) 
25(ANA) 

12(Asn) 
20(ANA) 

8(Asn) 



2 


30-48 


30-11 




(33)-(52) 


(Asn) 


3a 


59(64) 


52(Asn) 


7 


62(68') 


54(Asn) 


8«"(4500) 




8(Asn) 



PEG-antigen E with reduced allergenic activities, yet retaining the immunogenic 28 
properties of antigen E. Substantially lower antigenicity was observed for 
conjugates obtained with reagent 1. 1 67 



The PEG-enzyme had an increased structural stability, a decreased digestion by 87 
proteolytic enzymes, and an expanded clearance time in rats. It is potentially 
useful for the therapy of arginine-dependent rumors or .of familial hyper- 
argininemia. 

Antisera from mice injected with native arginase reacted against arginase but not 88 
against PEG-arginase. In addition, antisera from animals injected with PEG- 
arginase reacted with neither native arginase nor PEG-arginase. 

Used as a model for evaluation of the activated PEG. 56 

The modification of asparaginase with PEG(m50C0) showed the reduction of the 29 
antigenicity and had a resistivity against trypsin. Interestingly, the aspar- 
aginase modified with PEG of 750 and 1900 daltons did not show a substantial 
change of the immunogenic properties. 



The PEG-asparaginase conjugate has the same enzymatic properties {K m value 89 

and optimal pH) as the native enzyme. The half-lives of the modified and 

native enzymes in mice were 56 and 2.9 h, respectively. 
PEG-asparaginase conjugate retained 1 1% of the enzymatic activity but showed 36 

no binding activity toward anti-asparaginase serum. 
PEG-asparaginase conjugates were active, stable, without immunosuppressive 43 

effect, and with extended half-lives in mice. 
Used as a model for evaluation of the activated PEG. 56 
The modified asparaginase contained magnetite, which was used for facile 90 

removal of PEG-asparaginase from aqueous solution. 
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OS 



Table 1 . {Continued) 







1NO. 01 rfctjS 


% Native 








Active 


per protein 


enzyme 








PEG 


^vo mooinec 


activity 






Pr tein 
rotein 


(MW)° 


amino groups) 


(substrate) 


• • 

Excerpts/applications 


Ref. 


Chymotrypsin 


1 


16(95) 


5(ATEE) 


PEG— chymotrypsin retained catalytic activity and had increased solubility in 


85 








O(GFNA) 


organic solvents. It is useful for improving the coupling yield of peptide 








13(75) 


25(ATEE) 


fragments and avoiding the risk of racemization. 










lO(GFNA) 








5 


9(55) 


35(ATEE) 












25(GFNA) 








8 


13(75) 


50(ATEE) 












30(GFNA) 








5(m2000) 


8.5-17 


75-69 


The PEG-chymotrypsin was found to be soluble in benzene and DMF and 


91 






(50-100*) 


(BTNA) 


catalyzed transesterification in cyclohexane. The enzymatic activity in organic 






6(m2000) 


2-7 


77-64 


solvents was decreasing with increasing the extent of modification and ranged 








(11-40*) 


(BTNA) 


34-171% of the native activity. 






2 


12.5(83) 


57(ATEE) 


The yields of ester and amide formations both were 90% in 1 , 1 , 1 -trichloroethane 


92 










and the reaction rate was linearly enhanced with increasing amount of the 


38 










PEG-chymotrypsin conjugate. 






1 


8(45) 


60(BTNA) 


Substrate specificity of PEG-chymotrypsin in organic solvents was altered since 


30 










arginine and lysine esters were found to be as effective as substrates as 












derivatives of aromatic amino acids. 






7 


9(54') 


131(BTEE) 


Used as a model for evaluation of the activated PEG. 


56 








151(BTNA) 










14(820 


122(BTEE) 












1 fy 1 /HTWA^ 
1 0 I \a 1 i^irx) 






Gulonolactonc 


3a 


18(470 


74 


The modified enzyme was found to be more stable at 37 °C than native enzyme. 


45 


ox tdase 








The PEG— enzymes retained immunogenicity and reacted with preformed 






\ 


1 5(38**) 


67 


antibodies. The circulating half-life of the modified enzyme was not extended. 
















L^ipase 


2 




43* 


The PEG— lipase catalyzed ester synthesis in organic solvents. The highest 


93 


( P SeudotTlOfiaS 








activity was observed in 1 ,1 ,1 -trichloroethane. 




fro. p A 


8^(4500) 




59-15* 


The modified enzyme contained magnetite, which was used for convenient 


90 










removal of PEG-lipase from reaction mixtures. The preparation was used for 












ester synthesis. 




(Pseudomonas 


2 


(55) 


80* 


PEG-lipase catalyzed ester synthesis, transesterification and aminolysis reac- 


94 


fluorescens) 








tions in organic solvents. 






2 


(52) 


67^ 


PEG-lipase was used in organic solvents with indoxyl acetate as a substrate; it 


95 










was possible to determine the Michaelis-Menten constants for water. 






2 


(60) 


70* 


Two types of lipase were modified with two different reagents (2 & 8). In contrast 


OA. 










to the case of Pseudomonas fluorescens , the enzyme from Candida cyiindracea 




{Candida 


8(m4500) 


(47) 


56* 


when modified with 8 catalyzed ester synthesis form short-chain alcohols and 




cyiindraced) 








a- or (3 -substituted carboxylic acids in benzene. 






8(m4500) 


(95) 


68* 


The PEG— lipase catalyzed ester exchange reaction between dipalmitoyl phospha- 












tidylcholine and eicosapentaeuoic acid. 




Superoxide 


4 


18 or 19 


>95 


SOD coupled to PEG increased its plasma half-life from 3.5 minutes to 9 or more 


50 


dismutase 




(90 or 95) 




hours depending on the PEG derivative studied. 




(SOD) 


8 


3(15)- 18(90) 


90-72 


SOD-PEG conjugate showed longer half-life in rats than native SOD. 


48 


(bovine 


3c 


3(1 3)- 18(90) 


90-70 






erythrocyte) 














1 


12(60)-14(70) 


100 


The PEG-modified enzyme increased cellular enzyme activities and provided 


97 




3a 


— 


100 


prolonged protection from partially reduced oxygen species. 






1 


19(95) 


51 


No evidence of an immune response to repetitive injections of PEG-SOD was 


98 










observed. 






6 


10(50*) 


80 


The PEG-phenylcarbonate derivatives were stable in neutral aqueous solution 


54 










and were reactive enough to modify proteins extensively in reasonable time 






5 






periods. 






8 


16(82*) 


75 


No structural modification occurred at the metal active site region and, in fact, the 


62 










metal binding was higher in PEG-SOD than native SOD. The biological life of 












PEG-SOD decreased in the order i.v.> i.p.> i.m.> s.c. 






3a 


11(57) 


47 


PEG-modified SOD resulted in high heterogeneity and substantial changes in 


99 










isoelectric point and hydrophobicity. 





*0 



(continued) 



Table J. (Continued) 







No. of PEGs 


% Native 








Active 


per protein 


enzyme 








PEG 


(% modified 


activity 






Protein 


(MW)» 


amino groups) 


(substrate) 


Excerpts/applications 


Ref. 


Superoxide dismutase 












(SOD) (com.) 












(Human) 


17 


2.1 or 2.5 




Arginine residues of SOD were selectively modified. 


79 


(Serratia) 


2 


5(24) 


52 


The PEG (m5000) modified SOD showed enhanced anti-inflammatory activities 


100 




2(ml900) 


10(48) 


41 


and radioprotective effects in mice. 






2(m750) 


10(48) 


41 








2(m350) 


10(48) 


39 






Tissue 


4 


10(44) 


80 


The reaction of rt-PA with activated-PEG 4 was much slower than the reaction 


53 


plasminogen 




13(60) 


30 


with activated-PEG 3a. The conjugate of PEG-rt-PA has a potential to be used 




activator 


3a 


16.5(75) 
12(55) 
14.5(66) 
22(100) 


20 
36 
14 
0 


as thrombolytic agent in human. 





3 



Trypsin 



10 


13(59) 


50-70 


Reversible conjugation of t-PA has been achieved with the PEG-contianing maleic 


66 








anhydride reagent. 




17 


8(36) or 9(41) 




Arginine residues of t-PA were selectively modified. 


79 


1 


4(24) 


95(BAEE) 


Proteolytic activity of the conjugate was markedly reduced. PEG-trypsin conju- 


101 




9(59) 


150(BAEE) 


gate (59% modified) dissolved soft blood clots at one-fourth the rate of trypsin. 




7 


7(460 


95(BAEE) 


Used as a model for evaluation of the activated PEG. 


56 






224(ZAPA) 








12(78') 


92(BAEE) 










326(ZAPA) 






8 


12.5(83) 


1 10(BAEE) 


Used as a model for evaluation of the activated PEG. 


48 



Abbreviations: ANA, Aspartic acid B-/?-nitroaniIide; Asn, Asparagine; ATEE, Acetyl tyrosine ethyl ester; BTEE, A/ n -benzoyl-L-tyrosine ethyl ester; BTNA, N a -benzoyl -L-tyrosine-p- 
nitroanilide; GFNA, Glutaryl phenyl alanine p-nitroanilide; ZAPA, M>-benzyloxycarbonyl-L-arginine-/7-nitroanilide; rt-PA, Recombinant tissure plasminogen activator; i.v., intravenous; 
i.p., intraperitoneal; i.m., intramuscular; s.c, subcutaneous. 

"Molecular weight given only for PEG derivatives different from mPEG-5000. Letter m appearing in parentheses prior to the number indicates mPEG derivative. 

^Hydrolysis of olive oil in emulsified aqueous system. 

<"BifunctionaI PEG-4500 was activated in presence of magnetite. 

rf Indoxyl acetate hydrolysis in emulsified aqueous solution. 

'Fluorescamine assay (Ref. 72). 

/Amino acid analysis. 

*TNBS assay: version measuring only the readily accessible amino groups. 
h % Antigenic activity of antigen E. 

'The number of lysine residues modified were determined by a spectrophotometrical method and amino acid analysis. 
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